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ABSTRAK 
Kajian terdahulu mengkaji kesan saiz dan bentuk spesimen pada kekuatan 
mampatan konkrit berbuih. Terdapat dua campuran konkrit berbuih (FC) dan konkrit 
berbuih yang mengandungi gentian kenaf (KFC). Semua spesimen telah diuji untuk 
menentukan kekuatan mampatan dan kebolehkerjaan konkrit berbuih. Saiz dan bentuk 
spesimen yang digunakan untuk kekuatan mampatan ialah kiub saiz 150 x 150 x 150 
mm, 100 x 100 x 100 mm dan 50 x 50 x 50 mm dan silinder 150 x 300 mm dan 100 x 
200 mm. Ketumpatan campuran direka sebagai 1600 kg / m
3
. Dari hasil eksperimen, 
kedua-dua campuran menunjukkan peningkatan dalam kekuatan mampatan untuk 
semua saiz dan bentuk spesimen bentuk 7 hari hingga 28 hari. Berbanding dengan 
campuran FC, campuran KFC menjana kekuatan mampatan yang lebih tinggi kira-kira 
12 MPa dalam saiz kiub 150mm x 150mm x150mm pada 28 hari dan mencapai 10 MPa 
dan 28 hari dalam saiz silinder 150mm x300mm.  
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ABSTRACT 
Present research studies the effects of specimen size and shape on compressive 
strength of foamed concrete. There are two mixtures of foamed concrete (FC) and 
foamed concrete containing kenaf fiber (KFC). All specimens were tested to determine 
the compressive strength and workability of foamed concrete. The size and shape of 
specimens used for compressive strength were cubes of size 150 x 150 x 150 mm, 100 x 
100 x 100 mm and 50 x 50 x 50 mm and cylinders of 150 x 300 mm and 100 x 200 mm. 
The mix density was design as 1600 kg/m
3
. From the experimental results, both 
mixtures showed increases in the compressive strength for all sizes and shape of 
specimens form 7 days to 28 days. As compared to FC mix, the KFC mix generate 
higher compressive strength about 12 MPa in cube size 150mm x 150mm x150mm at 
28 day and achieved 10 MPa at 28 day in cylinders size 150mm x300mm.    
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CHAPTER 1 
 
INTRODUCTION 
 
1.1  Background of Study 
  
 Foamed concrete is a lightweight concrete with lower density where it achieved 
through an elimination of coarse aggregate from the concrete. In addition, density of 
formed concrete ranged within 300 kg/m
3
 up to 1800 kg/m
3
 which the usage of 
lightweight concrete is significantly reduce the dead load of building physically, that in 
turn cause the decreasing of beam and column size which may cut the cost of the 
project. Hence, foamed concrete can be considered as the alternative to reduce the 
cement content, aggregates and environmental problem. Foamed concrete widely used 
in construction industry as insulation for non-structural application where it is 
containing air voids produced by adding foaming agents, where these agent creating 
pores within the concrete without any additional reaction between the chemical and the 
cement and it has been characterized by its low compressive strength and high 
insulation against heat and sound (Rudnai G., 2003).  
           
   For foamed concrete with cast density of 1440kg/m
3
 or above, water reducing 
admixtures may be used to reduce the water to cement ratio in the mix and hence 
increase the compressive strength. According to (Siram KKB, 2013), studying foamed 
concrete and present generation’s building solution had concluded that foamed concrete, 
having gained importance because of its wide range of applications which include 
thermal insulation, Fire resistance, Chemical resistance, Workability, Flow-ability, 
Sound absorption, Self-compacting, Density and Energy adsorption which become the 
problem solver for wide variety of challenges in construction, mining and 
 2 
manufacturing applications.  
 
 A Kenaf fiber is a type of natural fiber and is an annual growing to 1.5-3.5 m 
tall with woody base. The stems are 1-2 cm diameter often but not always branched.  
(Wang, Lam & Ramil, 2011), also, is seen as a promising green material as it reused 
natural resources in the concrete. Furthermore, owning to the benefits of fiber's tensile 
properties, inclusions of kenaf fiber in concrete resulted in better flexural and shear 
strength and ductility of the reinforced concrete structure. However, to ensure good 
performance, kenaf fiber similar like other type of natural fibers need to undergo some 
treatment to reduce high water absorption characteristic of the fiber One of the 
treatments recommended found to use a chemical such as sodium hydroxide (NaOH) to 
reduce the hydrophobic characteristic of the fiber. Thus, enhancing the adhesion 
between the fiber surface and the matrix. This was done by removing the hydroxyl 
group in cellulose and increasing the surface roughness which resulted in the 
improvement of the tensile properties of kenaf fibers as compared to untreated kenaf 
fibers (Elsaid et al., 2011). 
                       
The mechanical property that focused in this scope of study was compressive 
strength. In theory, foamed concrete produced a different value of compressive strength 
due to different density. The value of compressive strength for density 1200 N/mm
2
 4.5 
to 5.5 N/mm
2
 then, the value of compressive strength for density 1400 N/mm
2
 was 6.0 
to 8.0 N/mm
2
 and density 1600 kg/m
3
 the value of compressive strength was 7.5 to 10.0 
N/mm
2
 (Aldridge, 2000).  
               
Presently, this research was to investigate the effect of specimen size and shape 
on compressive strength of foamed concrete containing kenaf fiber. There are 2 
common types of compression test which are cube test and cylinder test. In this study, 
the cube and cylinder strength was analysed in order to determine the relationship 
between them. Nowadays, the concrete structures was designed according to BS 8110 
and the compressive strength referred by cube strength. However, in a few years, the 
European Standard, Euro-code 2 (EC2) will be used to replace British Standard (BS 
8110) and described by characteristic of cylinder strength.(M.A.S. Sudin 2011).   
 
 3 
1.2  Problem Statement  
        Nowadays, rapid development in our country makes the excessive uses of 
Ordinary Portland Cement (OPC). OPC produces approximately one tone of carbon 
dioxide per tons produced (Mahachi J, Golinger A M & Wagenaar F, 2004), raising 
significant environmental concerns. As the OPC is not very much economical friendly, 
many researches have been done to replace the use of OPC, as an example the aggregate 
is replaced with foam. Thus, makes the concrete lighter. It is found that the compressive 
strength of foamed concrete is mainly influenced by density (E. P. Kearsley & H. F. 
Mostert, 2005). So, the size and shape of specimen becomes an important parameter for 
the compressive strength of foamed concrete (Sarıdemir,2013).  
 
1.3  Objective of Study  
 The goal of this study was to investigate the effect of specimen size and shape 
on compressive strength of foamed concrete containing kenaf fiber. The specific 
objectives of this study are: 
 
i. To study the effect of specimen size on compressive strength of foamed 
concrete. 
ii. To study the effect of specimen shape on the compressive strength of foamed 
concrete. 
iii. To determine the workability of foamed concrete by using flow table test. 
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